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Abstract
Background: Heat waves can not only cause direct death from heat stroke but also lead to excess deaths due to 
other illnesses. Iden fying contribu ng factors of popula on vulnerability to heat waves is par cularly crucial 
because heat waves will affect the most disadvantaged popula ons aggrava ng health dispari es. There has been 
li le evidence on the risk of deaths from heat waves and associated contribu ng factors to the popula on 
vulnerability in Jinan. Purpose: To assess the impact of heat waves on non-accidental deaths and iden fy individual 
vulnerability factors to heat wave-related deaths in Jinan, China.
Study/Interven on Design:  Case crossover study
Methods: Daily death data and meteorological data were collected for the summer months (May to August) of 
2012-2014.  Mul variate linear regression models were used to evaluate the increased risk  of heat waves on 
deaths. A crossover analysis was then conducted to compare the characteris cs of deaths from the heat wave (case 
group) period and non-heat-wave (control group) period. Univariate and mul variate logis c regression models 
were used to es mate the odd ra os (OR) of risk factors  and their 95% confidence intervals (CIs). Results: The risk 
during heat wave days were much higher than non-heat wave days with OR of 12.73 (95%CI 7.05-18.41) for non-
accidental deaths and 11.25 (95%CI 7.12-15.38) for deaths of circulatory diseases. The case-crossover analysis 
indicated that older people were more likely to die during heat waves (OR 1.184, 95% CI 1.068-1.313), more deaths 
occurred outside a hospital during heat waves (OR 1.105, 95%CI 1.009-1.210) and having a lower educa onal level 
also increased the risk of death from heat waves (OR 1.187, 95%CI 1.064-1324). Conclusion: Heat waves 
significantly increased the risk of non-accidental deaths. The risk factors iden fied in our study have implica ons 
for public health interven ons to reduce heat-related mortality during extreme heat events.
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